Association of cardiorespiratory fitness and levels of C-reactive protein: data from the National Health and Nutrition Examination Survey 1999-2002.
Elevated C-reactive protein (CRP) is a risk factor for atherosclerosis. Cardiorespiratory fitness, the ability of active skeletal muscle to utilize oxygen during aerobic exercise, can be impaired by atherosclerotic changes peripherally affecting the vasculature or centrally perturbing the heart and coronary arteries. However, the association between cardiorespiratory fitness and CRP has not been adequately examined. We examined 1438 adults aged 20-49 years with reliable measures of fitness and non-missing values in CRP from Health and Nutrition Examination Survey 1999-2002. Subjects with major cardiovascular and respiratory conditions were excluded from fitness test which measured the estimated maximal oxygen uptake (VO2max), by a submaximal exercise test. Levels of CRP were quantified by utilizing latex-enhanced nephelometry. In both genders, we observed inverse associations between estimated VO2max and levels of CRP after controlling for age, race, body mass index category, hypertension, diabetes, smoking status, alcohol consumption, and use of medications including aspirin, non-steroidal anti-inflammatory drugs, steroid, lipid-lowering agents, antimicrobials, or estrogen/progesterone (in women). Men in the 2nd, 3rd, and 4th quartiles of CRP concentrations had lower estimated VO2max compared to the first quartile (regression coefficients for quartile 2, -1.54 ml/kg/min, p=0.105; quartile 3, -1.46 ml/kg/min, p=0.130; quartile 4, -2.64 ml/kg/min, p=0.009; p for trend 0.013). Women in the highest quartile of CRP had a significantly lower estimated VO2max (2.40 ml/kg/min, p=0.023) compared to the lowest (p for trend 0.025). CRP levels, inversely related to cardiorespiratory fitness, are important indicators of exercise tolerance and may be useful in targeting individuals requiring endurance intervention to prevent loss of cardiovascular fitness and function.